A novel adenoviral vector-mediated neuronal selective gene expression in neonatal mouse brain in response to hypoxia.
Selective gene expression targeting neurons is a challenge, which, if successfully overcome, carries an enormous potential for clinical applications in therapeutics against neurodegenerative diseases. We have reported previously the construction of a series of adenoviral vectors capable of selectively expressing a reporter gene luciferase in cultured neurons [D. Huang, A. Desbois, S.T. Hou, A novel adenoviral vector which mediates hypoxia-inducible gene expression selectively in neurons, Gene Ther. 12 (2005) 1369-1376]. A combination of neuron restrictive silencer elements (NRSEs), hypoxia responsive elements (HREs) and CMV minimal promoter (CMVmp) was packaged into replication defective adenovirus to target gene expression selectively in neurons in a hypoxia-regulated manner. In the present study, we injected the adenoviral vectors into the neonatal mouse brain followed by treatment with hypoxia. The expression of the reporter luciferase gene was examined by luciferase assay and fluorescent immunostaining. Neurons and glial cells were identified by staining with antibodies against NeuN and GFAP, respectively. Remarkably, in response to hypoxia, Ad/5HRE-3NRSE showed strong hypoxia-inducible gene expression of the reporter luciferase selectively in neurons but not in glial cells. In contrast, brains infected with the control vector Ad/5HRE showed no selectivity in luciferase expression (in both neurons and glial cells) under the hypoxic condition. Taken together, these studies demonstrated that this vector (Ad/5HRE-3NRSE) can mediate gene expression selectively in neurons both in vitro and in vivo, supporting the suggestion that further refinement of this vector may lead to the development of a useful tool to investigate mechanisms of neuronal damage following cerebral ischemia and a possible effective gene therapy vector to stroke.